Introduction
The knee joint possesses a rich anastomosis of blood vessels comprising of five major arteries. 1 Aside from providing the knee with adequate blood supply, these vessels can be used in free flap surgery for anastomosis or as additional pedicles for added safety. We utilized retrograde flow via the descending genicular artery from the patellar arterial arcade as an additional safety measure for our free latissimus dorsi flap for knee wound coverage.
Case Presentation and Methods
A 50-year-old woman with no significant past medical history was admitted with a 1% full thickness burn over the anterior aspect of her knee. She underwent burns excision of the fullthickness burn tissue and negative pressure wound therapy. Intraoperatively, knee capsule was not breached and the patella, patella tendon, and paratendon were exposed.
After the wound debridement, the resultant defect measured 12 by 15 cm. A free left latissimus dorsi flap was harvested based on the thoracodorsal vessels (►Fig. 1). The branch to the serratus was identified and also included with the flap.
At the knee, an incision was made between the vastus medialis and sartorius. Dissection with loupes was performed until the descending genicular vessels were identified. The descending genicular artery was transacted at the hilt. The thoracodorsal artery was anastomosed in an end-to-side fashion to the femoral artery. The thoracodorsal vein was anastomosed end-to-end to the great saphenous vein. The flap was blanching well immediately post anastomosis but subsequently displayed poorer blood flow. Intraoperatively, we noted good flow and strong pressure head from the distal cut segment of the descending genicular artery and elected to anastomose this to the branch to the serratus anterior. The second venous anastomosis was performed end-to-end between the serratus branch vein and the descending genicular vein (►Fig. 2). Post anastomosis, good pulsation was seen with good flow to the flap and the flap was inset with no further events.
Postoperatively, the flap remained healthy. Color and turgor remained excellent during the rest of her admission. A split-thickness skin graft was placed over the muscle (See ►Fig. 3). The patient was subsequently discharged after she was able to ambulate.
Discussion

Difficulties in Knee Coverage
The anterior knee is a difficult area to reconstruct despite its rich network of anastomoses. Coverage options are vast in number and range from conservative management, early skin grafting to flap surgery. In cases like ours, where the knee defect is large and deep with exposed vital structures, free flap surgery is recommended. 2 Common free flap options are the latissimus dorsi flap, rectus abdominus muscle flap, anterolateral thigh flap, and free perforator flaps. Aside from difficulties in choosing the type of wound coverage, knee free flaps are reported to have a higher reexploration rate due to vascular thrombosis as compared with other free flaps. Depending on the literature used, the rate of knee free flaps requiring reexploration can double as compared with other free flaps 3,4
Why Latissimus Dorsi Flap
The latissimus dorsi flap is a thin pliable muscle flap which we prefer over a bulky flap for good knee contour. Using a muscle flap has the added benefit of being more robust against infections. The latissimus dorsi flap was chosen in this case as the defect was large with exposed vital structures which required three-dimensional coverage and is robust against a contaminated wound. 2 Limits of latissimus dorsi flap vascularity have been described previously and perfusion of latissimus dorsi flaps within the dimensions 15 cm long and 25 cm long are considered safe. 5 Pedicled local flaps such as medial gastrocnemius flap were considered as well, but would not have been able to cover the entire defect.
Anastomosis
The need to improve blood supply arises from the potential complications more commonly associated with latissimus dorsi free flaps to the knee. Latissimus dorsi flaps have been described to have a higher rate of flap failure as compared with that of other free flaps. 4 Takagi et al described supercharging of the extended latissimus dorsi flap in breast reconstruction to help reduce the rate of partial flap necrosis by supercharging the latissimus dorsi flap via an intercostal branch. Bipedicled latissimus dorsi flaps have also been described to have decreased ischemia risk 6 Our method of using retrograde flow from the distal cut end of the genicular artery aims to improve blood flow to the flap and provides an additional safety measure or salvage method for latissimus dorsi flaps with poor blood flow.
In our anastomosis, we used the cut distal portion of the descending genicular artery. We chose to use this vessel as it had a good pressure head intraoperatively. In anatomy textbooks, the descending branch of the lateral circumflex femoral artery is commonly depicted to have an anastomosis with a branch from the descending genicular artery, however, this anastomosis is only present in 30% of people. 7 In our case, we expect the flow to be retrograde from this prepatellar arterial arcade.
Conclusion
Reconstruction of soft tissue over the knee joint is challenging. Using retrograde flow from the descending genicular artery is currently not commonly performed but should be considered as an additional safety measure as salvage for flaps with poor blood flow. Through this report, we hope to show the potential of retrograde flow from the descending genicular vessel of the knee as a site for additional anastomo-sis used for wound coverage of the knee. We believe our case to be the first presentation of using retrograde flow from the descending genicular artery for anastomosis of a free latissimus dorsi flap in the knee based on Pubmed, Medline, and Embase literature search using the keywords "retrograde flow," "latissimus dorsi free flap", and "knee wound."
